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ABSTRACT 

PROBLEM TO BE SOLVED: To stably and accurately supply desired current to a 
light emitting element of each pixel and to suppress the current leak 
independently of characteristic dispersion of an active element inside the 
pixel exists. 

SOLUTION: Each pixel consists of a receiving transistor TFT3 which takes in 
a signal current Iw from a data line data when a scanning line scanA is 
selected, a converting transistor TFT1 which temporarily converts the 
current level of the taken in signal current Iw to a voltage level and 
holds it, and a driving transistor TFT2 which provides a flow of driving 
current having a current level corresponding to the held voltage level to a 
light emitting element OLED. The TFT1 provides a flow of the current Iw 
taken in by the TFT3 to its own channel to generate a converted voltage 
level at its own gate and a capacitor C holds the voltage level generated 
at the gate of the TFT1. The TFT2 makes a driving current having a current 
level corresponding to the voltage level held in the capacitor C flow 
through the element OLED. Note that the threshold voltage of the TFT2 is 
set so that the voltage dose not become lower than the threshold voltage of 
the TFT1 to suppress leak current. 
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FT4IC«fcQTTFT l©y-h • h'K>P»WS»3 
*ITHS©T. TFTltt«Sft«*T»frr4. «to 

x. iwa. mT©^T4^.e,n^. 
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I w= tf 1 • Co x 1 - Wl/L 

z.z.T~&rt7*~$'(DMmmw. (i) ftomsizmr 

£. JfcC. OLEDl:oiEn-5)ttgtS: I d r v£T-5<t> 
Idrvte. OLED«ti&^(C^$n-5TFT2llJ; 

I d r v = «2 • Co x 2 • W2. 
4) 

fr^5*-*0*!*ttWE (1) a©«£K«M*4. ft 

«T»ff V d s * FK > • 7-X 

I Vd s I >| Vgs -V t h I - (5) 

[0 0 13] Z.Z.T\ TFT 1 iTFT2 <ktt, /Jn$& 

Idrv/Iw= (W2/L2) , 
ddTaST^t^ii. (3) sSRtf (4) 
T. tf. Cox, Vth©<ig#:(i. B)K$. 
&5Wi§Jign>.y h«i:tfe^<o*«flT**)i«, 
(6) ^icn^O^^Z-^^iftHODT. I d r 
v/I w0fflttCtie.Otfeo#C'fei¥LftH < »:VJ5C 
tT»*. (KCW1=W2. Ll=L2iK«-rntf. 
Idrv/iw=i, -fftfr^ Iwiidr vtfm-e> 
mttaz. t&t>*>TFT<D®mie>-D%lz&e>-f, O 
LED icSittl-SKi/jltflit I d r vtt. jE&Kd^fcffi I 
wi|S|-lcft«©T. e*£L-TOLED©IS3fcH£* 

[0 0 14] «±©«K:. fifflTFTlfflV t h 1 t 
K»fflTFT20Vth2»4»*tt»rH-T*SA. n 
T F T&SUKO&MttC&sy- McttUT* y h 

*yi"VMDis%nEJitmtia2t\z>t, tfti&^t 

VMzimmft-cb ny * -9 ©tf £ o zt& a ©gate £ 
t). vt h liotvt h2*tfi<ftt3Tl/*5it*» 

CC^fCtt. ffi®jfflTFT2II-y-^l/-y-> 3 ;i' 

Fu^ou-^aat^sn-BA. oledijs^m 

ffl T F T 2 ©H«JE V t h 2 TttfcTS jfcttflj 

TFTlOHimEVt h li0ft<ft6*H«t:ReL 
Tli-5. fll^tf. TFT2©y-hfiL 2£TFT 1© 
y-HfiL l£9fcft<LT, £ft6©53l8IH7>vX 
^©7 p n-feX/t7^-^^®jL,Tt) > Vth2#Vt 

h iA0fcfi<a6&n«cr*. citiicio. 

[0 0 15] 

X*TFT1, WSEL^^b&SfgftSmcSfttt 

te. 8ll©j£2tiSls c a nA©Wi:ioTli*llgSi 
r-^Id a t a£*«ttfcL<liaffiT*tti&fflh7 



/2 (Vgs-Vthl) 2 ... (3 ) 

•y-^nms*t (3) aovgsK-srraoT. t 
f t 2 **«8»ffl«T»fp-r ■& i«srrti«. HTwaat 

L2/2 (Vgs-Vth2) 2 ... ( 

tfCox l = Cox2t$0, WCI**8S3fcWB 
•5, V t h 1=V t h2t#^.^ns. "TSt. Z.O)t 

z (3) ^ro: (4) aaisgaKfiTFffliWiSiWi 

(Wl/Ll) - (6) 

>yX^TFT3, £2 ©£*£& s c a n B©SiJ«IlCi: 
•pT#$^TOtp^TFTl©y-^ • KU-OSrg 
MT-5X-f^5 1 fflh7>v7 > ^TFT4, TFTlOf 
- h • V-XIBJWE*. »*i&*»7»t>«ftT*fc© 
©£»C, RtffgftSH'-OLED^SJSS. H1TTF 
T3I2NMOS, ^©te©h7>vX*tePMOSTfli 

T&S&gfifcVi. g*Ctt. ^©-^©SgT^TFT 
1 ©y- hfcttttSn. «Kr©SgKFttVdd 
ft) KttlfcSftT^SjJt. VddlwR61*ffiSflD-j£« 

fitfcftK oLEDoav-h* (sts) immmmz 
[0016] *««ic^*»s^san. £ 

c anA&tfs c a n B £m%3&Rt 2>£&®m 

ffi I w££j5fcLTj&fc:r-*&d a t a Kffti§-f 5®3S 

A, s c anB&tf&x-*8ld a t a©£MgBI::ES 

B»ffi©363fc3lFFO LED 4#tr«»fiDiB(5 1 €«^T 
l>*. ItgiflfJHtLT. HlC^Lfca«EB3(Stt. £tt 
^S£«s c anAtfmRZtltz&f^m'r-fma a t a 

Qgt I w©^gtU^S:-H.ftjEU^;Hc^feLT^ 

y^TFT3^6&5. ffiGS&flUi. h, V- 

X^TFT 1 i, *©y-Hr«ttLfc««Ct£^ 
TV»*. ^Mlh7>y^TFTlll SASBtZ 

OW KJf AS *lfcX-f yfffl»ih5>yx*TFT4 
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a. tmnm i w^miMu^ov^mEEu^Mz^mt^ 

MiIh7>y^TFTl©KH 
U^*TFTloy-hC*-ffLii>6. X. X-fy? 1 

1 ©y- hfttf £ftett«UfctP*C&T F T 1 © h* p 

[0017] mz> mimmmt. y-K kw>, 

FT2SS^>6. IMIh7>yX3'TFT2 

a. *acc«sa*$ftfc«ffiU'<;n£y- hcsvtAn 
^LTsejWPOLEDcarr. h 5 

^TFTl«Dy-htB»fflJH!th5>5?X^TFT2 

©y- 1> t*«it»cfiNfianT* u> hs 7-@s££$ 

^TFT2tt<Sftfi«T»^lx. *©y-hCB«lDStl 
fctel^;i'iH*E£©»c£i;fcBfttt**563tt* 
rOLEDCflET. 
[0 0 18] *^0J©#gS:¥5i:L,T, BWffl^Mh^ 
>^^TFT2I1 -t©H«ffi*«ii*rtT»JS-r*a 
J&ffl&Ji h 7 >5>X* T F T 1 ©K«ffct 0 <&< a 6 ft 
^HtCRJESftTV**. **«C»4. T F T 2 (4. *■© 
y- hft&»T F T 1 ©y- hfii 0$S< ft 6 AVMKICS 
SStlTH*. &5W4. TFT 214, -toy- hjfifeg 
1A««I^TMM5TF T 1 ©y- M&«m<£ D8< 
ft5ftH«fc7HigSLTfc6H. *3W4. TFT 2 
14. *©^**;HC«EA.sn*3RWWME*HiEUT, 
H«JE#®3fSrtT*fj£-r5T F T 1 ©gflm£E<t 0ffi< ft 
6&V»ttKSB£LTt>J;Ui. {glc. TFT 1 <*:TFT2 

fcSMM* h 7 >5??.9 (Dtr- b \zj] 7ht7 1/^;U©{= 

^mjE^gifii^n^i. tft i&^tft 2141177 & 
*7ttfficft*ttrT**. tc: 5**. nmzimmft 
trfe^ft^^yn-tx/t^^— ^©«6ot*t*o. 

T F T 1 ©&«JE«fc 0 T FT 2 ©HWEtftt < ft 

C©Bfll(4. 1iv h^7U^;HUT©fg^«E 
Tfe-y-7*X -> 3 ^ K U^^©«P««jWBi)fflT F 
T2Kflg:h.5&. OLED(4S^5tL®g©3>K^x 
HST**S*13. *»HTtt, TFT2©y- 

hS*TFTl©y-hS«tOt>fi<LTV^. Hftfc 
i0. StKK7>^^©7*n-feXAvj?<-^3l«ii3grt 
r^ldLTt. TFT2©g8€JEE#TFTl©&mjEJ; 

[0 0 19] @2t4. «Rh7>5?^^©y-h*Lt 
H«JEV t h«^t^77T^5. y-hftL*< 



icff^v t n*t±»r*. -tj. y-h«L*tifc«fw 

**ftWM««BTtty-hftLKHto6rv t h!4IS 
tf-ffiT»*. C©1#f4£fiJffiLT. #IB9iTttTFT 
2©y-hfiSrTFTl©y-hfi«tDfcS< LTH 
4. W*tf. TFTl©y-Hfc*<7tfm©«S. TF 

T2©y-KS€:l o ummmztz. T F T 1 ©y— 

hg*^7 t +^;i^^®«EAlrJBT'S-^. TFT 2© 

y- m*qqnw«i*Bc«r4«cuT , bAv». ;nc 
tf-cz ztt it, 7*D-fexyt7^-^©^iftizi-5gg 

«JE<S«*W*]5]ggT^?). £t±lr«fc0. T F T 2 {CSS 
*U>-77*7> 1/ >;/ -> 3 K U"C;P© u -?tsss* Jfp$ LT 

[0 0 2 0] 03(4. ®UC*Ufcii3g|HlgS©»fBttjg 

*«a;Mc*i/rn*. fit. H***fic-r*fc». 

OLED£TFT2©3-£^LT^-5,, OLEDJ4. g 
Waffi 10, flELIll Rtf&B£||® i 2 
fcfcfeOT**. Eftttfil 0(4H*«lc»SILTi5i9 
OLED07/-h*£l/r«teT*. S9Itffl2(ilB 
^T^fflgi^SnT^O. OLED©AV-h*il/T 

mmtz. ip*., amui 1 2 imfevmwm&v d d 
»:*as5«$*iTv»*. w«elhi ntmxi,fE.Ktst 

«. GE?LttA««) t LT«ffi-r*ESt«S 

1 0©±l;iEa*Sj||StLTD i amyneSIfU 
•€-©±(cm^W2l»tLTA 1 q 3 4£»U 

1 2 A 1 q 3 14. 8-hydroxy 

quinoline alumin um&SLTti 
-5. d©£7ft«Jf#fig£#T3OLEDI4-0iJf;;i®^ 
ft^. d^€)fl}jSSr*TS0LED©77-K/*V- 

0LED©»{1H|4. TEH&im®frt>&.A2tltzjERtn 
?ft&mfi^&Xi*tltzt2. : ?£lQMl$.2fttzm&?\Z& 

[0 0 2 1] TFT2(4^77x^?.ft-5S«l 

©±ic^fi£$n^y-h«S2i. *©±fficMtos*i 
fcy-H6««3t. £©y-hie»K3*#LTy- 

HW2©±^lr*fe6tlfc*««:»JK4 i*>6ft*. 
^©¥«#$HK4 l4^J^f4^IS B B B ->'J 3>»K36»6ft 
-5. TFT2l40LEDlr»JS$nsSi5S©iiSS<i:ft^ 
V-XS. 5 L -v^-;i/ChS:r/KL-1'>DSe^T^S. 

5 L +^;i/Chi4Tsy-h«<i2©it±{c{is-r'5. c 
©# h Ay- h«is©T f t 2 imwimm 5iz&r>& 

«7 3WBjsa*rrv»a. cne.©±ict4gij®iraif^i 

9t^LTii|jfiLfcOLED3i»ja8tSnT^*. ftfc. 
0 3 ©^JT»4T F T 2 © K U-f XcO L E D©7 /- H 
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[0 0 22] HilT. TFT2©y-K*LliTFTl 

*SV»I4. TFT2©y-HaMJt3©ff*d* 
TFT10y-h«!aK0ff*J;ijt>**< LTfei 

*£<&5g±#-f5. «£|-.fc^Ttt, TFT2©f 
■r *;PC h i=7tftt««RAli&ALTattE6MEl/ 
Tt>«kK P^ J r*;i'CDTFT2©*&*-cDBflSE££ 

[0 0 2 3] *C, H4£#JBLT. Bll:Sl/fcB* 

tt!lOtS»scanA, S2©St8scanB4 

;k sea n BSrSU^t UTHS. W^tt^'S^ 
SttfctfSiTx-^SId a t a icmffifiC S S^MfS 
CtlCiO. TFTllc«S1*$gl^i;^f^«SitI w 

^«StMT&5. IOt$, TFTlCDy-h- h*U-f 
>BttT F T 4 CJioT««»l:fi«*#lTV»«OT 

(5) aatj«au tft i ttfig»®«T«ifp-rs. ae 
' ot, *©y-h • (3) scT4^.6.n?> 

mEVg s#4f5. scanA, scanB£ 

liWlitS. i*L<tt. ifscanBfctH 
^tUTTFT4fto f fttffit-rs. ItlCi^TV 
gs*»«*ClcJ:^Tfia*$n*. *l:scanA^ 
U^HrLTo f fWSitTSCltlCctO. H^IalgSi 
T-7&d a t attfn%.tolZffl9i2tlZ(DT\ *<D'& 
lir-7g!d a t aSr^LTgUOffi^roS^ji^^ff 

Vlfrt UTtBTjT 5x-7li. scan B *t#a*Ji 

lr». TFT2ttTFTl&y-h*tfV-*a»£aSNt 
*!Tlr»«OT. TFT2*»«atl«T»fPLTHft«. 

TFT2£fiit*u>m8&n (4) 5*t5*.s*i. unatr 

fcfcSOLEDfcffiftSEfS^jg I d r vi&5. TF 
T2£ffi»ffi&TI&f££it5KMU OLEDT©tffll 
"F*#*LTt>fcis (5) a*»j«4"r*J:5, -HNMI 
Witt* V d d fc4An«fiV>. 
[0 0 2 4] 05li« 01©iffljit0SS£TMJ>;/77# 
KM^T$e£L&^£iI©0iJT&£. -£-©»)fe££rF 
\zmWTZ. jfel*. SitX^-hA;^ (VSP) 
7 h 1^-77 7 SStr ^fiWBKigiK A 2 1 £ n U < > 7 
h I^X*SStK£SEWBlM§IBB 2 3 fcATJSftS. 
ifeSt&ffiSjIslSa A 2 1 . £ggi!ffii!)[H|gfi B 2 3 14 V S P 
fcSttJfcffe. Sfi7D-y7 (VCKA, VCKB) CP) 



JB LXttl^tim 1 ©££$ scanAl-scanA 
N. ^2fflti8s c anB l~s c anBN^Jg^ig 
£r-7&d a t aK»fcLT«*KCSa«r 
-7*8®Sj0&2 2rtlcl3:tt6ftT439 > JUHHRCft 
Ufc««u^;PTr-^«*Ba!rrs. «citii>CS(i. 

MttT*. fc£U VCKAJi. VCKBCjttl, 
0S£2 4lC=t^Tt)-f^lCiBi$nT^-5. ^nic<t 
0, H4lC^Ufc<fc 51::, scanB*'scanAl:it 

[0 0 2 5] 

*ltf. ttlNR? (TFT/it*) ©»tt«6o*CJ:6 
T. T-^Sd^WfS^at I wKIEJSIlifcfliJ <*fcti 
ftffc) T«(g»Sffi I d rvi, IEiSBI!iK©J£ftjfc? 
(*ttELX?&£) C*-fCt**BJfllT**. d©<£ 

5©T. B a a nfi&775V7vMJ77^g^gg£ji 
ftrdC&^IBTftS. ttC. K»JfflTFT<DggmE 
*SEttfflTFT©HlftEJ:t)fi<fe6/j:H*C|IBE-r-B 

[HlfOflML&KH] 

[HI] *£H£ffft«fttt£tt&r«»RBtt0£ 

[02] SWth5>yx^oy-hfttBB^toM« 
£*-f757-tr£S. 

[03] *»B^lr^5^gfi©fl|^J**r»fffi0T 
[04] 0 1 Lfc^«»jB»C*ttSS-fi^OftJgfif|| 

[05] Hl®$fiJgffilrffi*H*@B£ffiflllsfc£^ 
«lt©«jaW&*r 7*D y 7 0T*-5. 

[06] aa5©B*@gsow*^-riHi!SHT»*. 

[07] f^«S^gg©IM^]^T7D-y70T^ 
-5. 

[^^©UJBJ] 

OLED- • -56**^. TFT1 • • • $mmffl&h 

5>-77^. tft 2 • • -mw)mmby>vz*. 

TFT 3 • • -flJliiffl«Rh5>5?^^. TFT 4 • • 

•7-r vTmm&Vyyv**. c- • •fyMi. c 

S • • • SSitfc s c a n A • • • ^iE^. s c a n B 
• • • data- • • y— 2 1 • • - i 

g'&mwjfsim* 2 2 • • • ?-?mmW)\si&, 2 3 • • 
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[04] 



scanA 



scanB 



OLED«S 
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VCKA 
scanAI _ 

scanA2 



21 



scanAN 



if 



data 



H 1 



[05] 



I 



VSP 
VCKB 



- scanBI 




-* 
IS 

ft) 

1 

B 



- scanB2 



- GcanBN 
^-23 



m7] 



s 



2k|| 



25 B* 



scanl 



soan2 



data 



data 



scanN 



(51) Int. CI. 7 iggijgg^ 
// H0 5B 33/14 
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T-7J-K (##) 

6 1 4 
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F*-A(##) 3K007 AB!7 BA06 CAOI CBOl CCOl 

DAOO DB03 EBOO FAOl 
5C080 AA06 BB05 CC03 DDI 2 DD30 

EE25 FF12 HH09 KK02 
5C094 AA02 AA06 AA07 AA14 AA25 

BA03 BA27 CAI9 DA09 EA05 

EB02 FBOl 
5F110 AA06 AA08 AA14 BB02 CC08 

DD02 EE25 GC02 GCI3 GG32 

NN02 NN78 NN80 



